The best result is a patient without any cyanosis, no fluid retention, and a quiet heart that can maintain an adequate output at rest and during exercise. After a Fontan type operation, abnormal cardiac signs such as cyanosis, chronic fluid retention, an organic heart murmur or arrhythmia cause concern. We studied these abnormal cardiac signs to see what their relation is to the residua and sequelae of the Fontan type of operation.
The present review suggests that among survivors of the Fontan type of operation abnorma cardiac signs are indicators of residua or sequelae or both of the native cardiovascular anomalies or surgical procedures.
Atriopulmonary or atrioventricular anastomosis of the Fontan type' provides long term palliation in some patients with tricuspid atresia and some with complex forms of cyanotic congenital heart disease. 2 The best result is a patient without any cyanosis, no fluid retention, and a quiet heart that can maintain an adequate output at rest and during exercise. After a Fontan type operation, abnormal cardiac signs such as cyanosis, chronic fluid retention, an organic heart murmur or arrhythmia cause concern. We studied these abnormal cardiac signs to see what their relation is to the residua and sequelae of the Fontan type of operation. 
ORGANIC HEART MURMURS
Among the 45 patients who did not have an organic heart murmur a soft vibratory functional murmur was heard in 31 (42%) and only 14 (19%) were murmur free. Of the 45 patients 28 (38%) were fully active, without any detectable important residual lesions; eight had arrhythmia; five were cyanotic; one had ascites; three had both arrhythmia and cyanosis; and one had both cyanosis and ascites.
Twenty nine (39%) had one or more organic heart murmurs. We heard 15 long ejection systolic or pansystolic murmurs and 13 early diastolic and three continuous murmurs.
Long ejection systolic (pansystolic) murmur (n = 15) With maximum intensity at parasternal areasSubaortic stenosis (gradient 10-115 mm Hg) was the underlying cause of the long ejection murmur in seven patients (two had coexisting conduit stenosis, in one other patient there was an associated small shunt from the left ventricle to the right atrium through the surgically "closed" right atrioventricular valve. In three, it was recognised before operation and surgical correction had been attempted. In the remaining four patients it was unmasked after the Fontan procedure (fig 3a) . Six of the seven patients had transposition of the great arteries associated with double inlet left ventricle (one with an associated imperforate right atrioventricular valve). The remaining patient had a combination of double inlet and double outlet right ventricle. Only two of these patients had previous pulmonary artery banding. As mentioned above, the three patients with symptoms (two had coexisting conduit obstruction and one had a subaortic gradient of 115 mm Hg) died after re-operation.
A residual ventricular septal defect (Qp:Qs = 1-2: 1) was responsible for the pansystolic murmur in two patients with an anastomosis between the right atrium and right ventricle. A residual communication in the main pulmonary artery which had been ligated but not divided was the cause of a high parastemal systolic murmur in one other patient (fig 3b) .
With maximum intensity at the apex-An apical pansystolic murmur was heard in five patients with a regurgitant atrioventricular valve (common valve, two patients; left sided valve, two patients; right sided valve, one patient). In four patients the regurgitant valve was discovered after the Fontan procedure. Regurgitation was mild and all four patients remained symptom free. In the fifth patient, despite preoperative recognition and surgical repair, the atrioventricular valvar regurgitation remained severe and the patient was in heart failure. Early diastolic murmur (n = 13) Eight patients had a high pitched early diastolic murmur typical of aortic regurgitation: three had a dilated aortic annulus, three had undergone a concomitant arterial switch procedure (fig 4a) , one had a congenital quadricuspid aortic valve, and one had coexistent severe subaortic stenosis. In another five patients with a right atrial-right ventricular anastomosis, a low pitched early diastolic murmur was heard indicating pulmonary regurgitation after insertion of a patch across the annulus of the pulmonary valve.
Continuous murmur (n = 3) A continuous murmur was heard over the left chest in two patients who had a small residual left BlalockTaussig shunt (fig 4b) . The latter was successfully closed by catheter embolisation in both patients. The third patient with a continuous murmur was awaiting further investigation.
ARRHYTHMIAS
Atrial rhythm was disturbed in 16 (21 %) patients (six patients had associated atrioventricular valvar regurgitation and one other patient had a coexisting communication between the superior intercostal vein and pulmonary vein). Five had more than one form of atrial arrhythmia and in two patients the rhythmn disturbance was present before the Fontan procedure. The atrial arrhythmias were supraventricular tachycardia (six patients), atrial flutter (six patients), junctional rhythm (six patients), and wandering pacemaker (three patients). There were no symptoms attributable to atrial arrhythmias except during an episode of supraventricular tachycardia or atrial flutter when patients experienced palpitation and decreased exercise capacity. The cardiac failure became worse in two patients who were in chronic heart failure and the cyanosis was increased in the patient who had a coexisting communication between the superior intercostal vein and the pulmonary vein.
Seven (9.5%) patients had complete heart block. In three patients it was present before operation. In the other four patients it was surgically induced during closure of a right sided atrioventricular valve (two patients) or a closure of a large defect in the muscular ventricular septum (one patient) or enlargement of a restrictive ventricular septal defect (one patient). All except one of the patients who were in complete heart block before operation required permanent pacing. We are surprised that despite a vigilant search before operation for subaortic stenosis in hearts with a univentricular atrioventricular connection,56 four patients with this anomaly were not recognised until after the Fontan procedure. In the present study seven (24%) children had organic heart murmurs after operation that were related to subaortic stenosis. When the predisposing anatomy is present, a long systolic murmur after operation may be the first clue to the diagnosis. The absence of an organic heart murmur, however, does not exclude important residua or sequelae. In our patients, residual interatrial communications and pulmonary arteriovenous fistulas were manifested as cyanosis and important conduit obstruction as chronic fluid retention. The presence of cyanosis after operation precludes long term success and chronic fluid retention is usually also ominous.
Some of the residua and sequelae, such as residual interatrial communications, residual systemic-topulmonary artery shunt, and obstruction of the prosthetic conduit are avoidable.7`0 But some arrhythmias`and valve dysfunction' seem to be inevitable. Further studies to identify these patients at risk and methods to manage these potential lesions are essential if an ideal result is to be achieved in more patients.
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